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混合溶剂两者的体积比来调控 ZnO 纳米晶体的形貌和尺寸，并探讨了 ZnO 纳米
晶体生长的内部机理和不同条件对于 ZnO 纳米晶体生长模式的影响，同时研究
了 ZnO 样品的气敏性质、光催化等性质。主要内容包括以下几个方面： 
一、在溶剂热条件下，用异丙醇作为溶剂，利用醋酸锌和氢氧化钠的反应来











分子在 ZnO 晶核表面很强的吸附作用，ZnO 形貌一般都是球状。气敏实验结果
表明几种形貌 ZnO 对乙醇都有较高的灵敏度。不同形貌 ZnO 对乙醇的灵敏度次



































































Anisotropy is a basic property of single crystals, and the various facets or 
directions in a crystal may exhibit different physical and chemical properties. 
Therefore, the control of the morphology (the surface structure) of micro-/nano- 
crystal can be used to tune chemical and physical properties of crystals, especially in 
nanometer scale, as the surfaces become dominant in nanoscale. Nowadays, control of 
size and morphology (crystal planes) of nanocrystals has been one of research hotspot 
in nano- science and technology.  
In this thesis, ZnO micro/nanocrystals with various morphologies have been 
synthesized using organic reagents as solvents under solvothermal condition. Shape 
and size of ZnO crystals have been tuned by changing solvents, alkaline concentration 
or volume ratio of mixed solvents. The influences of these factors on the final 
morphologies of ZnO are discussed. Based on the structural analysis, we discuss the 
formation mechanism of ZnO nanocrystals with various morphologies. Furthermore, 
the gas sensitivity and photocatalytic properties of ZnO micro/nanocrystals are also 
investigated. The main achievements are listed as follows: 
1. We prepared ZnO micro/nanocrystals with different morphologies using 
isopropanol as solvent under solvothermal condition. The morphologies of ZnO 
could be tuned by changing NaOH concentration. With increasing the NaOH 
concentration, the morphologies of ZnO evolved from rod-like into hexagonal 
bipyramids and then into plate-like. After NaOH concentration exceeded a certain 
value, no products produced. The possible mechanism of ZnO morphologic 
changes was discussed. The PL properties of the ZnO products were measured. 
When ZnO morphologies changed from rods to hexagonal bipyramids and then to 
plates, the intensities of the green emission of the ZnO samples increase in turn. It 
is concluded that the green emission comes from the intrinsic and surface defects 
during the growth. The photocatalytic properties of these ZnO products were also 
measured. It could be seen that the degradation efficiency of MO under the UV 















were explained from exposed crystal surfaces. 
2. We prepared rod-like, hexagonal bipyramid-like and sphere-like ZnO micro/nano 
crystals by the reaction of zinc acetate and sodium hydroxide using different 
alcohols as solvents under solvothermal condition. In monohydric alcohol, with 
the increase of carbon chain the morphologies of ZnO changed from rods to 
hexagonal bipyramid and then to plates because of the differences of adsorptive 
capacity on the crystal faces of ZnO. Spherical ZnO formed when dihydric 
alcohols were selected because of strong adsorption on the ZnO crystal faces. The 
gas sensing experiments revealed that the as-prepared ZnO with different 
morphologies have high sensitivities to ethanol gas. The order of gas sensing of 
ZnO with different morphologies is rods> hexagonal bipyramids> spheres. It was 
discussed from exposed crystal faces. It has been found that the order of gas 
sensing contribution of the ZnO crystal facets is {10-10}> {10-11}. 
3. We prepared dumbbell-like and grenade-like ZnO microcrystals with twin 
boundaries using water/alcohol mixed solution as solvent under solvothermal 
condition. The morphologies of ZnO microcrystals were tuned by changing 
volume ratio of water and alcohol and changing different alkali. It was found that 
the aspect ratio of the obtained ZnO samples gradually decreased with increasing 
the contents of alcohols in the mixed solvents. And structures with twin 
boundaries were obtained under weak base condition. By the experiment of 
etching in the organic acid it was found that dumbbell-like and grenade-like ZnO 
grew from twin boundary to two ends. And by the experiment of etching in the 
alkali it was found that the end faces of the two ZnO structures were different. 
The end faces of the former are polar {000-1} planes; the end faces of the latter 
are polar {0001} planes. 
 


























































纳米是一个单位长度，简写为 nm。1 nm=10-3 mm=10-6 μm=10-9 m.在原子物
理中还常使用埃（Å）作单位，1 Å=10-10 m，所以 1 nm=10 Å。氢原子的直径为
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